Introduction
The family of isostructural monoclinic charge-transfer salts β"-(BEDT-TTF) 4 and pyridine (C 5 H 5 N), labelled hereafter BN, DMF, NB and P, respectively. In the following, the compounds belonging to this family are referred to as A-M·Solv. The interest in this family of compounds has been motivated by the observation of superconductivity at ambient pressure in the H 3 O-Fe·BN salt (T c = 8.5 K) [2] . Later on, other superconducting salts with magnetic ions were reported for this family [3, 4] . Besides, a metallic and ferromagnetic ground state was achieved in the (BEDT-TTF) 3 [MnCr(C 2 O 4 ) 3 ]
compound [5] . Contrary to the orthorhombic compounds with the same generic formula and β" packing, which are semiconductors [6, 7] , all the monoclinic salts of this family exhibit metallic conductivity around room temperature.
Nevertheless, a large variety of temperature-dependent behaviours and various ground states are observed which might be connected to details of their electronic structure.
According to band structure calculations [8] Correspondence to: audouard@lncmp.org salts originates from quasi two-dimensional (2D) hole elliptic orbits, labelled in the following, whose cross section is equal to the first Brillouin zone (FBZ) area (see Fig. 1 ). In the case of NH 4 -Fe·DMF, these orbits intersect along the (a ′ * +b ′ * ) direction 1 , leading to one electron and one hole compensated orbit with a cross section area of 8.8
percent of the FBZ one. Analogous FS topology has also been reported for the superconducting H 3 O-Fe·BN salt [6] .
These calculations are in agreement with the Shubnikovde Haas (SdH) oscillation spectrum of the H 3 O-Ga·NB salt for which only one frequency was reported [9] . Nevertheless, as pointed out in Ref. [8] , the orbits may also intersect in the b ′ * direction leading to one or more addi- and (c)]. This picture holds for the NH 4 -Fe·DMF salt, for which the SdH oscillation spectra can be interpreted on the basis of three compensated orbits with cross section areas of 1.2, 4.8 and 6 percent of the FBZ area that are therefore connected by a linear combination [10] . However, the FS of other compounds of this family may be more complicated since four frequencies corresponding to orbit's area in the range 1.1 to 8.5 percent of the FBZ area were reported for the H 3 O-M·P (M = Cr, Ga, Fe) salts [11] . In this latter case, a density wave ground state, responsible for the observed strongly non-monotonous temperature dependence of the resistance, has been invoked in order to account for this discrepancy. However, only two frequencies were observed for the H 3 O-M·NB (M = Cr, Ga) salts [12] . Additional combination frequencies, typical of coupled 2D orbits networks, linked to the field-induced 1 In Ref. [8] , the FS is considered on the basis of a unit cell with vectors a' = a, b' = (a + b)/2 and c' = c. This unit cell contains four BEDT-TTF molecules.
chemical potential oscillation [13] and (or) field-dependent Landau level broadening [14] were also reported [10, 11] .
An important feature of the oscillatory spectra of most of these compounds is the strong field-damping factor. Indeed, Dingle temperature values (T D ) in the range 2 K to 4 K were reported for e.g. H 3 O-M·P [11] which is the signature of a significant disorder. This feature is in line with structural data [15, 16] which indicate that terminal ethylene groups of some of the BEDT-TTF molecules exhibit a large solvent-dependent positional disordering.
As for the compounds with the DMF solvent, the DMF molecules themselves are also disordered [8] . As a matter of fact, even larger Dingle temperatures (T D ≈ 4 K to 6 K) were reported for the NH 4 -Fe·DMF salt [10] .
In order to get some insight in possible connection between the FS topology and the ground state, we report on the pressure dependence of the SdH spectrum of the NH 4 -Cr·DMF salt which, contrary to the above mentioned NH 4 -Fe·DMF salt exhibits a metallic conductivity down to about 10 K. Even though the overall behaviour of the resistivity as the temperature varies is unaffected by applied pressures up to 1 GPa, which suggests that the ground state remains unchanged in this pressure range, it is shown that the FS topology is very sensitive to applied pressure.
Experimental
The crystals studied, labelled # 1 to # 3 in the following, Crystal # 3 was studied under hydrostatic pressure in an anvil cell designed for isothermal measurements in pulsed magnetic fields [17] . The pressure applied at room tem- 
Results and discussion
The zero-field temperature dependence of the resistance of the studied crystals is displayed in Figure 2 . A metallic behaviour is observed down to about 10 K in the pressure range explored. The crystal-dependent resistance ratio R(10 K)/R(293 K) is in the range 0.15 ÷ 0.5. This behaviour, which is in agreement with the data of [8] , is at variance with the strongly non-monotonic temperature de- the whole temperature range explored [e.g. dln(R)/dP ≃ 1 GPa −1 at room temperature], the applied pressure has only a minor effect on the resistance ratio. Magnetoresistance data at 2 K are presented in Figure 3 for various pressures. In addition to magnetoresistance oscillations, a non-monotonous behaviour which appears as a slow undulation is observed up to 0.6 GPa.
In the following, we concentrate first on the ambient pressure SdH oscillation spectra (see Section 3.1). The pressure dependence of the magnetoresistance oscillation spectra is considered in Section 3.2. 3.1 Ambient pressure oscillatory spectrum tance data, assuming the background magnetoresistance (R bg ) can be approximated by a 4 th order polynomial.
According to the LK formula, the oscillatory magnetoresistance of a metal whose FS is composed of several 2D orbits is given by:
where λ is the harmonic order. plitude is small so that R(B)/R bg -1 ≃ 1 -σ(B)/σ bg and that the Hall effect is either negligible (which is actually the case for interlayer magnetoresistance measurements with the magnetic field normal to the conducting plane) or contributes to the background magnetoresistance, only.
The thermal (for a 2D FS), Dingle, magnetic breakthrough (MB) and spin (S) damping factors are respectively given by [18] : 
where A i is a field-independent parameter, including [9], it should be noticed that the main part of the magnetoresistance results from the contributions of F 0 and the background which, according to the data in Figure 5 , have opposite variation above ∼ 15 T. In addition, the quantum limit is reached at a few tens of teslas for this frequency.
In such a case, a significant error on their amplitude cannot be excluded. The frequency values deduced from the fits of the magnetoresistance data for crystals # 1 and # 2 are displayed in Table 1 The spectra, which are shifted from each other for clarity, have been normalized to the component with the highest amplitude.
The labels correspond to the frequency index used in the text.
very close to the frequencies F a = 48 T and F α = 38 to 50
T reported for the NH 4 -Fe·DMF [10] and H 3 O-M·P [11] salts, respectively, while F 4 is very close to the frequency F b = 248 T reported for NH 4 -Fe·DMF [10] . It can be deduced from the data in Table 1 that F 0 +F 1 +F 2 +F 4 is equal to F 3 +F 5 within the error bars, as expected for a compensated metal. However, even in the case where this latter relationship is not fortuitous, the large number of observed frequencies cannot be fully understood on the ba-sis of the band structure calculations displayed in Figure   1 . Nevertheless, a FS based on the intersection of elliptic 2D tubes scheme might still account for a large number of orbits. If true, the actual picture would be less naive than that displayed in Figure 1 (c) and, in any case, this point needs a more detailed determination of the FS topology. Other relationships such as F 4 = F 1 + F 2 or F 5 = F 1 + F 4 are also observed (see Table 1 Table 2 ) which is of the same order of magnitude as for other salts of this family [10, 11] . Dingle temperature values are high (T D ∼ 7 K) which certainly rules out frequency combinations due to an oscillation of the chemical potential [13] . Otherwise, although crystals # 1 and # 2 exhibit significantly different residual resistance ratios, their Dingle temperature are rather close. This feature is in line with the statement of Ref. [11] that the crystals are composed of a mixture of insulating and metallic domains, although a metallic conductivity is observed in the present case. Within this picture, the temperature dependence of the resistance reflects the relative parts of metallic and insulating domains while the oscillatory behaviour is only related to the metallic parts which are in turn characterized by a large disorder as indicated by the large measured Dingle temperatures.
Pressure-dependent oscillatory spectra
Examples of best fits of Equation 6 to the data collected under applied pressure are displayed in Figure 8 . As it is the case for the ambient pressure data, a good agreement with Fourier analysis is obtained (see Fig. 7 ). The salient feature of the pressure dependence of the oscillatory spectra is the progressive decrease of the number of observed frequencies as the pressure increases. Indeed, only five and four frequencies can be detected at 0.2 GPa and 0.5 GPa,
respectively. In addition, the slow undulation attributed to Table 2 ) and the Dingle temperatures (see Table 2 and This suggests that the corresponding orbits are compensated. As it is the case for the NH 4 -Fe·DMF salt [10] , the high pressure spectra of NH 4 -Cr·DMF can be accounted for by the band structure calculations assuming the orbit, from which originates the FS, intersects both along the (a ′ * + b ′ * ) and a ′ * directions yielding 3 compensated electron and hole orbits as depicted in Figure 1(c) . Within this framework, the frequencies F 1 , F 2 and F 3 observed at 
